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RNA»^-( 'J **-»f-1' ^*i£T-(7>8£*lc*tt-&&&litT^&^ft/.:o -coMfflW^Eli 

3D7 K*#<7)Ccch MCt o-C t fc&Sft, W.^MW^r h7^^^C0'J*' , /-^JURNA(rRNA)Bl) 

tg^JfoRNA^^^ t*ji5*T.-C#/t«, -<7)<t ') 4 + = °7 KA^«OUhlenbeck £> 2) &*>cr 
JCCSIRO(*-X h 7 T)<7>Hascloff c> 3) ii*iv« , ft8(HHK, ttflWWn-f K^^v-f K, 
lz4*V9)-*f?<{ h RNA lc jiv*/*£ ft/.: 'J sKtf-f AcoraT«#?tlTv>4^ad5iJ{C*l l, *>r 
^20-30 5C ;? K X-fBJ^rfittSIS^ fH«o -T ^ AX 'J *'-<f -f Kffl'J sJMJ-*>f A, Bl 1 ) 

ofl|«UlS*L^: 0 :«^>7ta» K3)'J*'-4M Al±, £Ri&&RNA^T«fi*KWIfcBS(tl.-C 
^ttfcffM-t^&'frSMit, Mg 2+ -f + >^77 ^ *-fc L-CS&KRNAMtWfflf-t-SS^^-y^ 
^.^fj'Srf). *®RNAOGUX(X=C, U, A)0 3 'MX 1 ) >&v"iXx/V^£9JI8r1-&,> MUfljUt? 
£> t) DNA U(±&*b;h.fc^lf*fl&*#o RNA fi { b'<0£ "9 U LTfK S>jS\ «ajJ*#«$:0> 

jHift^WK & !!■**<. ££*S^f2^£*&?iJ£'£;t#£OniRNA ^ Y RNA 

Ati*, t i> tWfo<F>^4 o K^">-fov-f KRNA^HJ1-^>^{;, 1 
4: SJBir -t S ^rii t L -c^7i f i£ io-c^&o c x f i £ -f <o •> x £ < a 5£Jirr?H4 ) * W ffl L 

RNA*3H^i-O^T*a^L«td 4 8) » 

RNA ■> -f >l/X<£H9f?E-L. I^l : ftX£^WiSttW*£ -7 RNA Sr^-T^) - t***§BS:8»H 

ifc-oTV^o -?"(7)^, £-fiScS*l£RNA -^Jl/XO 5-13^^3 ^ifs^-Ol^ RNA##->-C 

*»U*>XtC«< VsK-f'f AfcRHU RNA^'J ^ 7--tf^«t^|n?-C*^tZ-^<7)fi$«7>RNA^-C§ 
&->X-rA£#?gL£([I]2 ) 0 • *7i*T*t±^S-rnfcRNAtS^*#»^LtfL«f^^»tL, 

NMR ^X*5liSS.&fi?#f<7>-f > y^HS^ft £: LXli&mX'ltbfrifco Lfrl, zco^? 9 t 
W*$Ufc{t&rfttt£< £<, 4#^-^-^&^RNA*ir.^:iS%^^S!-r 4^rat LTfg*iTn£ 0 ? 

X^ffll < U sK-f -f A(SFZJffl M =K-9''f A OSS$! DNA J) r ® 2 CO DNA Template ffii&Cif A L T £> 6, gl 
3B)*^*!L^^^^-5> 0 

t&*IWSlLfc(IH3A). -tfvPfiO/O KliTEORNA|E¥iJJ:tr(E3|:|ft«>W»f8*<r*+o 
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a^»X*ttWW^WWf*»^*75 5- (1992) 
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5 ' xxxxxxxpcxxxxx 
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Ribozyme 



TWIi b-form (OfiEt- 2 tt-^U^aWU 'J Aa^f-TO^ ittflj-?* * J: ? K 



/< > k 2 ; 3 • h 5 > v ') #w < ** +SFU m } ) < ( izois* )° 
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pGENE8459 Series 




1212 HflDNA(DNA template) Ul#«>BNAlK¥lft«»«) 5\ 3 ' i b 5 > y-fhftJL^? 9 - 



;OK6! 5 ' h 'J 5 > sK-V-f A(53tt*)o 

^x.hfih 0 iW|fi*^r*, d^ttiSKflxi^x? KDNAffl*»IK^*»*«^1-^<. Site 

tl&WC. 36HE#MW»«t<MRC)Oft#fett, H20 h »; 5 >^->XxA£flJfflL-C*J-*RNA 

RNA 5 ffiFUfcio :»J:ii - / * > f-Mtj ») X4t*ifi«Hfrffl«> 

RNA-9->-/^Oill!t*b*A<fT^ ii**tti*4o oSb, WtDNA Template(l32 )«r^tr3.- ■» h 
*H«)S1-^t-e. RNA*EMttfifri9*1- i'-. W*WBW!*'?-it'rftODNA 

Template ffll*U»XL. *K<b «■ ^ >T , Afti"4i fcJC* »), -«K*I1SW> RNA #8: t 
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&X*tt»WftWWft«a-SfS 75 ^ ( 1992) 



p<;ENE8459v3 
Circular Linear 



1/2 I 2t/3 6h )/2 I 2m 6h 

11 




B 



6 °WCCCTCJ 
c •••••• •«*•••• 



lACCTCCACCTtWwW ACOOJtCTGACGG* 




cooatetGACGCfttccar&AeccA t 
* ■••»••• . i 





J — Initial run-off transcription product (173 nt) 
(5* Processing ribozymc 
+ 

RibozymeforSFZJ 

n 3' Processing ribozyme) 

-4— 120 nt 



5' Processing ribozymc + Ribozymc for SFL1 (114 nt) 




Ribozymc for SFU (61 nt) 
3 f Processing ribozyme (59 nt) 

5' Processing ribozymc (53 nt) 



1213 PGENE84595£3I^? 2 ) £fflV»T*c¥Lfc RNA U T * 'J ^7 5 K^K^ 



RNA tMHivt^iio 

3. a»agay*¥^A«^^^-<DiBi6 




iiiB:;,: 



->:**:*S':Si:- 
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^;uxt#tfRNA /I'Xt^ i ^,^^w.«wM?lg<iRNA -e*»7, V'-K-tf'f AfcJ: f; rna 
t>L^<nM\,*m%®&.&ttii£mi%LXy<>Z>.ti~m l B). ^W«ISftT-«75RNA^»fiS14fc«p*>^^ 

ho xm ^ fcissi-r . £ <n&m-f-<r>mu- \zim txn < wrm t 

l*«*KWfc£Rj&«ie£4 t. *<r>')-K*?i Atia^S-^o ?5^-C*>*o L^U x-fX^-fjux 
eflMR-Ct, ««ft±a:K'fcfKl*Jctt**j» t te^O*»'»o Jfc««£fbU=<^«»r(A. B. c, 

t*iS!JW : T-§n.J±'x-f X«X >PXU3fEA 0 itz. *J**«jBc *) *V»«Stfc(A. B, C. D.— )±f3&*, 

^a^*j6^*Se.R3»*jB^»»ltV»«fi[(A, B, C. D. — )«rftW-f4 I J#-9''f A*. JMtCl 

(Keystone Symposium; i^lKrW UCLA Symposium )^ f ga€ $ *l/-B$ K, If SttfcxRA COX V 4 h'iFR^X 

&t, ^KfcMt&»tNH4AKtti!i*-*«»^ 

iHSiJtt*!**^* 7'Xh-otzo to Lt"M4A*>fllllKM«#*&*»i:^? t. iO'Oi'-H 
ftS*3Jifc1!4oy#-»P4/»li, — 4iOJ£v»RNAtt.hH^-ev»4/»J6. WlitfA + 'f 

mi>i%mzwmt lx, m*A.ff>^tr~i^e>$m^ti^&^RNA»-T^int, wratto* 

<F><&mX'^4 7V -j KfcJ&fcU SEieJifiltOiflt^RNAfl-f-^-eSTLi^o 'J#-V * AOftJBfffiStt 
WiCWiLifc, fcoinrtfrtftttMi, ^N-9-5H±36*»*froTaKafc3Sr< 

-fX^-f^xffl^t^Hi'hSi^t^i'aiU ^/Bo^-frS -en-en 

h9>*K:(fl-f|«-C)«< 'J tflf* At fci^frtH**:'** £0>titft-C(i. ffi 

ft0>>;^< A«r^-trftv>RNA4flS:9$ii&^, $£¥ fc *> X t:fl| < } ) -f A K i o T hv> 



trans-acting RIbozymc 



RiboiymcA RibozymeB RlbozymeC n " 





TfW 




tanscrlptlon and processing 



AAAAAAAAAAAAAAAAAAAAAAAAAACUC 




AAAAAAAAAAAAAAAAAAAAAAAAAC DC 



75 



t *ft :£ t- lllte-f & £ t ri'T* S . * n-PtL** S X * ^ x £ WltH" & C <!: 7> J 5Tt6 1 4 

?£>u. h =7 >xizn< v**Hf-f aco,« ww-e<o£5£l4 irna <r>r >f-^ F>iz 

"J 4 /» £S«6&A»tK£- o T 0 , £ mRNA o**iM#i:# 'J ( A)SS&£AgU <t & $ ^ 
Sr^JettSratiftLT. H»W«(Z>3'**^ii#y(A)f--^*ftJ!in3*tiJ:^j:»W-L-C**. £f%iz 
£ <T> tRN A C-ffis!>ii A-^f 'J jK^-f AO 1 !! i / lluJG]fil.7i=r t l J £ & £ £ lOfgifi < 6 _h» L T </ » fz 8) 0 

^--y \>*&&$ J tttci$ifi<?>n'5MZm4C\ZK-$-o fttMflWi****, lift*) h ? v x l-» < 'J # 
■f -f ^^Itii 1 t-$&31 U ffiW^x^f Xry -f rna Sr-f £ Lfctai*-CO*9JIBf1-4 £ £ *Sf 

bti& 0 m&mx<D)g,&, $LfcH<nx 9 U7--dlzX ^3^•^5¥?i^a^ 1 RNA^7)^}4S•^>*>(IL•Ci^a^) 
ijfaJ^fcfcfflfflK&io ^-Cl-e, -f /.OJlMI^-^Mttfclft^fcRfrfcRNA DNA 

£M1^*>J >mi5^^-f 4A-tt«rtftWLfc ,s - ia> „ 
^^UtiHl 5 iI>T<1- J: "7 iZ, &m$&$t>®-<T>fr DNA (C&*.£DNA/RNA 7 'J sK^f 4 A, DRD32, 

ORNA60T 5 Y 5r DNA g Sl# U DNA ^i^n A %> i £ -C30mer 

DRDRD32£ifCO^-* 'J >m^i^i> 'J *f -f Atfrft-eSi, DRDRD32-3S 7 
MltM&if-* »; >&*S£-£-2£AL£*>?>, DRDRD32— 2SG, DRDRD32-2SA f±«4J&gB{£F*9<7> 

i -To . l % <y ->^ l MsSsim ^(D&fcn. £ htm 7 <D*.oiz, *-rA£f-*ft Ltz/zireitS+ti-e, 
r - -if i)^>tztbx-, mmtir.nmz 5 -3jejfi^ h io# g 40 u <d 3 -ffiiiT-fl-JS? $ i t Wfrfro £(12 

6) 0 ^--CCCO;V---7'<O-S(!»S-^^||:(^-^DRDRD32-3S)i-4i:10fg, IgiC U 4: A, G (-f- 
jJ" DRDRD32— 2SG, -f-sf DRDRD32-2SA)£100fS<|>££fe»*lg L£(@ 7 ) 16) Q 

o ytCfStt*** <t, W«^fi«rfSffe LTv^v^^fb 1 ; A(DRD32. DRDRD32, * * 

DRDRD32)<DK M mt±R32<7)ZtllZ < h-<, &60fg & ±# L/.: 0 CftJigff,!: ') -f A»a >; „ ^ X 
* J J: t)^$^^RNA- DNA^^o^^46fc#x^tT.i 0 *^<7)lDffl ^x.tz^, K M m<7) tM&M 
nt<r>*H&mi&Z&<Lfz'o, itz, &5-m*m±2-<ti>z\tizi:t)-&MX-$2>cr>X', i>$*)mmiztj: 

— ^. kca^liDNA £W+^ =y\t, + ^"fttCt ^ 3 - 5 fiJ-.fl. Lfc. Cltlli M *'-»f -f AeO^fflflCt 
DRDRD32— 3S it RZ2<D\Z%, * * DRDRD3Z-2SG, DRDRD32- 2SA <i45%(J5^»ffS14«- ; t Lt 
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«*%limttffiWfi£fftfff^»ft*75^ (1992) 
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R3 2 a*&D32 A:Intacl 
a npn A R O n Alkaline Hydrolysis 

C: Serum( Fetal Bovine Serum ) , 37°C , 30min 
D: B.cereus 



IT? b*** 



7M Urea-20% PAGE 



RN A 
( 1 1 mo r ) 




thio-DRDRD32 
E~5\m * — ► cleavage site 

^v>tv»9 nr^t4^-C-T#^o t-TSt. DNA <£ & 'J tf*f4 J*<D$£Ml~ i 0 Mg 2+ 3i r i *9 <t < 
5. *rU*'J<K-»f<i» — HDV 11**4 AOMffiBOflBIt-- 
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ft*mMmm3tmw#.&?:®n ] i}r (1992) 



Ribozymes' stability in 0.1% serum 




Time (h) 



asvwY ^tiHii:<. M g 2+ r+ft ru. 2-. 3-m^u >gB£££j£-r& 29) o a£«ec 

•j£®&Sgis£lil33Nts i -Citify ft f.:^ 30 ', C<7)HDV 'J^Kf Uli^^-^'v KM 'J sK-f-f 
^CM?fttA7^>I'J -W-f a 1 1±, fiJWf .6i£f£<^£«BE?<l J ? > £ h t* l± 2 ^tJHitr *> ftjffiti^ 

fc u) . [2 8 A KftfllK fctHLfc HDV133(654-786)<7) 2 *tf|i£ fc -?"<7>pi5SSri> «ff •? HDV88 
(683-770)fc, 5 ibHf*3BP^X^U^:^l*«:^i- 0 4 tz**ih W^IiStt 1 U^-fo Z<D^, 
HDV133J: *) M&frh18.< LtzHDV88<7m j )&mii<?>#H<^t, ttz, HDV1334 ^ WC-tOftHflfC 

JiH8AOJ:-9 4ft-3cSB*xf-A • fc *>7<ttL"Cv»*«, Sfc, HDVl33i HDV88 

©Zoo^tttRtit. DI-3 *4c*Lfc<>Of±v»-rii04)"f--CtTStt* t *4o DI- 

l fcfcScLfc*^ HDVi33T?J±ifitt* c *&(- HDV88-en^r < 4^ 
HDV133i: HDV88T', & 3 > * * - > a > tftaroKdZ'KfcttJB.WW^ft-Prt.R**^ i £/T< 

pseudoknota'^flMSOTB), axehead 3? 31 '( Z>o Dl- 1 *»<bDl-4 i PI t***"C 

^-ft, DI-3. DI-4 (it'CO^BT-'^-C t ^T-A • A'-yHlJa* t oTV»a*f. DI- 1 , Dl-2*«fr 
tf^-CHftoT^i, - * . ' J #-if -f A o tt£«|6 K li - *M fl' - r8Pfl-«>«** r H ^ U "C ^ » * - k 



& * (o »; tf*r 4 a coflt & <t * ft ^ <7) stc- 1: o c» -c 
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«*ttI«tt«fW^tfif«^*^»75* (1992) 



i hdv »; u<nm* a>**S£»*oejBfffii± hdvi33<?) 



Name 


Genomic No. 


Gleavege Activity 
(relative %) 


HDV 133 


654-786 


100/155* 


DI 1 


D (701-718) 


45/55* 


DI 2 


D (696-722) 


0 


DI 3 


D (740-752) 


20/65* 


HDV 88 


683-770 


1000 


88 DI 1 


D (701-718) 


0 


88 DI 2 


D (696-722) 


0 


88 DI 3 


D (740-752) 


160 


88 DI 4 


D (733-760) 


0 



* \±4 . 5M m.3&&T X- <n rStto 
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G 8 
U • 9 

c " G ii 
C - G " 

C - G 

™mmm 7e7 
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c 
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G 
A 
G 
G 
G 
G 
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C 



G 
U 
A 
A 
U 
G 
G 
C 
U 
C 
C 
C 
C 
U 
G 



695 



71B 



|719 

Q K3 79% 
C:C 17% 

^7S7 
89% 
AA 91% 
U A 89% 

MMMH705 

C:C 19% 
Q.<3 10% 
G:C 89% 



G:G 
G:G 

C:G 
C:G 



5% 



87% 



eg 9 hdv >; -i i*%LWfct iitt 
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Wt A5 A6 A7 A8 A9 All A12 




K««F ^ *t*: Mg 2+ * * >^I^W^»fSlL.^fi!J!^ LT^& «£'^> "9 22 - 23 - 25j 0 ^C-C HDV MlZ^^X 
t> SSrA t SSrB(l2l9 )<7) 2 *K>f t-ftJt Hi*), •tO^^^ff^lS^Sft 2>7t:ii>U7 
H^iiAL^o t#<b*t^KiE&fM>c>7'7X 5 KDNASrHJJRU ^LtlSrr- HC [ 32 P] RNA 

i: ^ tWVSi rSW.o 4 v ^-JHWfl* tiT * „ z. <r> <£ n (cte^ - ft o MB •> x -f a h i ij & 

ttf L<iTL/:tl#WA*e7 ?7»^U -tit few DNA v- > x tp^^tt*. b»<OTj*tf> 
*l?^^l**Ev»/ii-^i:^'e#/j(ia 9 ) 32 33, o t < HSSrA^i*OG726«fc SSrB ®*£<7> C763fifl&c9 

n^uB^-r h t at ^ t'&rg-r h z. ti) { t>i)^tz 0 hdv #*r4 &x~immz&m<Dft&tf¥tifr 

>K<h ^WUkT-t £ t5>', & J; n i- *" * t iftttd* iiti> 0 znz.tti.Ztie> <om^<0 x -r 

^mfetflfrm^n^-ZhhZ t «r*L-Cv»s- w 0 — xf a II<!0*S*WJ±fSi4{i{±-5-tL{J tiff 

ttffrfr-ofZo XT-Ain<7)^||tt«r^ L^Otitl t*T-C, CftfeCDgi-^Ji pseudoknot 
S-X#L-C^^ a MIC ^tT-fe^^WRNasePfi-AE^^'^-^^UV U > ? II J; £ ^ffcrt- fe £| 
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»*».T.*ttWW5£BfW%«ft«75* (1092) 



pcr 



• • > 




& ge^lBr 

HDVSH»U?K*f-f ^ 





saws? 



PGR 
& 



^1 



« itt . « S£ 1= 1*1 "C* « O it it i ft & 0 C t ¥ «g t ft o T # tz o - <7) ^ £ (± SELEX ( Systematic 
Evolution of Ligands by Exponential enrichment) 35 ' iHfJfttTU^o Z(D\,>t>i&2>fr-7-jUHt&$: Ltz* 

£ 36,37, o t>ti£>tii>mn<n a ? iz hdv y a fc^^ti^^^iZ-^S^^i^itEftv «K 



7. feb'MC 

lo^fti u lo ^ o fc rna m * S * 3 #-e#j Mr % v -f a u z z x-fflfr l x i c, -eosit £ 
t wr*rts^*f 1- & <nmm t &m^nmmzti. t nxm^m^ htixztz* n&z-znm'*! 

xoo^i, flJ/U£, mRNA <n*-?7 -r > > 7&i&1>mi%lz\tx-?7 < v a o rn A l£$H:: <fc -^T 
i5^ftbtlTV^J») M) , mRNA7j*-t-^±7j^ J /L-^^^Cl2>X ^ b*-?- KOtt1JnRj£(RNA •i.f'-f x-f > 
) ;* 1 RN A g # Jc J: £ Kit- T* o tz *) 39 \ S Ml <i 7 ** V*- A ± T'frfc> ft £ ? > ' < ? ®* ft®. ?xt 
7^'rRNA til) MtK$ ft-Cv>& c i: J$ f 7f<$ ft 40 '. 4 £ tC&ffr<Ofe}]gf± "RNA" Ti'Pj t w» o RNA 7 - )V V 
tf-m. &%i%i$iV'X&tz a 'J .f ^' -f a * ii c ft t f i rna wig t M»«i± 4 ? I: I » 
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HfcOftffc)*). »ffl«*(««*^), tt**E(«L«*^). fflffl «(X*»aS). Penmetcha K.R. 
Kumar(STA7xa-) f Young- Ah Suh (ST A "7 jl n — ), ;i|.h«ffK*»ia**=). 'a ft»«S(#ttif » 

gtJSJf^M). WJIITM6-T-, KlttS^o 

1 ) Cech, T. R. (1990) Angew. Chem. Int. Ed. Engl. 29, 759-768. 

2 ) Uhlenbeck, O.C. (1987) Nature 328, 596-600. 

3 ) Haseloff, J. and Gerlach, W.L. (1988) Nature 334, 585-591 . 

4 ) Taira. K. and Nishikawa, S. (1992) In "Gene Regulation: Biology of Antisense RNA and DNA" 
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